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Trajectories of Prosocial Behavior from Adolescence to Early Adulthood:
Associations with Personality Change
	Recently, numerous scholars have argued that age-related changes in prosocial behaviors (i.e., voluntary actions aimed to benefit others, such as sharing, donating, caring, comforting, and helping; Eisenberg, Fabes, & Spinrad, 2006) should consider heterogeneity in developmental patterns by examining groups of individuals exhibiting different trajectories of prosocial behavior over time (e.g., Caplan, 1993; Cotè, Tremblay, Nagin, Zoccolillo, & Vitaro, 2002). Moreover, the study of the relation between prosocial behaviors and personal dispositions continues to be characterized by various conceptual models (e.g., Carlo, Okun, Knight, & Guzman, 2005). In contrast to the past, personality psychologists are currently more inclined to endorse a fluid conception of personality (see Caspi, Roberts, & Shiner, 2005; Klimstra, Luyckx, Germeijs, Meeus, & Goossens, 2012); therefore, there is a growing interest in the study of developmental pathways and the role of transitions in personality (Lewis, 2001; Roberts, Walton, & Viechtbauer, 2006). The present study extends prior findings (Carlo, Crockett, Randall, & Roesch, 2007; Kokko, Tremblay, Lacourse, Nagin, & Vitaro, 2006; Luengo Kanacri, Pastorelli, Eisenberg, Zuffianò, & Caprara, 2013) by exploring the heterogeneity of age-related changes in prosocial development from adolescence until early adulthood and the association of patterns of change with co-occurring change in personality traits.
The Development of Prosocial Behaviors from Adolescence to Early Adulthood
The issue of individual differences in the development of prosocial behavior has produced numerous empirical studies in past decades (see Eisenberg & Fabes, 1998), most of them focusing on childhood and the transition to adolescence. In one of the few studies that analyzed age-related change in prosocial behavior during the transition from adolescence to early adulthood, Eisenberg, Cumberland, Guthrie, Murphy, and Shepard (2005) found a general decline from late adolescence to the early 20s, followed by an increase in early adulthood. Furthermore, in a recent study, Luengo Kanacri et al. (2013) examined overall level of change in prosociality with an Italian sample across 9 years and found that prosociality declined from age 13 until approximately age 17 with a subsequent slight rebound until age 21. In that study, females showed higher levels of prosociality over time than males, but the developmental trend was the same.  
However, as noted by several contemporary developmental researchers, considering only the mean-level change (i.e., a growth curve model) of a variable could miss important information because it assumes that the observed population is homogeneous (e.g., Duncan, Duncan, Stryker, Li, & Alpert, 2006; Kreuter & Muthén, 2008). Indeed, differentiating subgroups with different trajectories may offer a more realistic picture regarding not only the patterns of development over time, but also the different variables that might account for the developmental heterogeneity. However, the few studies that have analyzed age-related change in prosocial behaviors for subpopulations focused either on the transition from childhood to early adolescence (Barker, Oliver, & Maughan, 2010; Cotè et al., 2002; Kokko et al., 2006) or on change during adolescence (Nantel-Vivier et al., 2009). For example, Cotè et al. (2002) identified three stable groups of Canadian children in terms of their helpfulness from age 6 to 12, whereas low and moderately declining trajectories were found using a sample of Canadian males in the same developmental phase (Kokko et al., 2006). Going forward across development, the study of Nantel-Vivier et al. (2009), by using a multi-informant (i.e., teacher-, mother-, and self-reports) and a cross-cultural perspective (i.e., Italian and Canadian samples), identified three trajectory groups (low declining, high declining, high-steep declining) of prosociality for teachers’ reports, whereas five trajectories (low stable, low declining, moderate stable, high declining, and high/stable) were identified for mothers’ ratings of prosociality for Canadian 10-15 year olds. In contrast, in the Italian sample, three stable trajectory groups (high, medium, and low) were identified from self-reports, whereas four trajectory groups (low stable, moderate declining, high declining, and increasing) were identified from teachers’ reports. In a recent study conducted on a UK sample ranging in age from 4 to13, Barker et al. (2010) found four trajectory groups of mother-rated prosocial behavior. Three of these trajectories followed a quadratic trend over time, with a positive linear pattern of change until age 10 and then a slight decrease until age 13; only one of these four trajectories followed a linear increasing pattern of change over time. All of these empirical findings highlight that heterogeneity exists in the development of prosocial behaviors from childhood to adolescence and that these patterns may be dependent, for instance, on the length of the developmental phase considered, the cultures involved, and the informants used to assess prosocial behaviors. 
Personality Traits and Prosocial Behaviors
Whereas the issue of situational determinants of prosocial behavior has been the focus of investigation for decades (see Eisenberg et al., 2006), recently there has been  increasing interest in examining how dispositional variables relate to social development (see Caspi et al., 2005) and, more specifically, to prosocial behavior (e.g., Caprara, Alessandri, & Eisenberg, 2012; Graziano & Eisenberg, 1997; Krueger, Hicks, & McGue, 2001). Scholars examining dispositional predictors often examine personality traits, defined as “individual differences in tendencies to show consistent patterns of thoughts, feelings, and actions” (McCrae & Costa, 1990, p. 23). Over the years, personality psychologists have developed ways to categorize the range of consistent individual differences in personality. Currently, cross-cultural and multi-method empirical research tends to support the five-factor structure in explaining those variations in personality (e.g., McCrae & Costa, 1997). Within this framework, the five common traits identified as universally representative of personality are Agreeableness, Energy/Extraversion, Openness, Emotional Stability/Neuroticism, and Conscientiousness (Caprara & Cervone, 2000; Goldberg, 1990; McCrae & Costa, 1990).  
Much of the literature on associations between personality traits and prosocial development has focused on the role of specific traits in the performance of prosocial behaviors. However, as noted by some scholars, prosocial behavior is too complex to be adequately predicted just by a single personality characteristic (e.g., Penner, Dovidio, Piliavin, &Schroeder, 2005). Indeed, whereas Agreeableness and Conscientiousness are arguably the traits most correlated with prosocial behaviors (see Eisenberg et al., 2006; Graziano, Habashi, Sheese, & Tobin, 2007; Pursell (​http:​/​​/​www.ncbi.nlm.nih.gov​/​pubmed​/​?term=Pursell%20GR%5Bauth%5D​), Laursen (​http:​/​​/​www.ncbi.nlm.nih.gov​/​pubmed​/​?term=Laursen%20B%5Bauth%5D​), Rubin (​http:​/​​/​www.ncbi.nlm.nih.gov​/​pubmed​/​?term=Rubin%20KH%5Bauth%5D​), Booth-LaForce (​http:​/​​/​www.ncbi.nlm.nih.gov​/​pubmed​/​?term=Booth-LaForce%20C%5Bauth%5D​), & Rose-Krasnor (​http:​/​​/​www.ncbi.nlm.nih.gov​/​pubmed​/​?term=Rose-Krasnor%20L%5Bauth%5D​), 2008), we may assume that other personality traits are also linked with the tendency to act in a manner that benefits others (e.g., Bekkers, 2005).  
Agreeableness is the personality dimension most intrinsically related with interpersonal relationships and with individual differences in the motivation to maintain positive relationships with others (e.g., Graziano & Tobin, 2002). Being an agreeable individual means being trusting, gentle, softhearted, humble, and compliant (McCrae & Costa, 1997). A good amount of empirical findings highlighted that individuals with high levels of Agreeableness are likely to sacrifice for others’ well-being and cooperate on social tasks (e.g., Carlo et al., 2005; Graziano et al., 2007). Caprara, Alessandri, Di Giunta, Panerai, and Eisenberg (2010) reported a significant longitudinal path of prediction from Agreeableness to prosociality during late adolescence (i.e., from age 16 to 18), while controlling for their stability across time.  
Conscientiousness is the personality trait that has regulation as a core component (Eisenberg, Duckworth, Spinrad, & Valiente, in press). Conscientious individuals are described as reliable, responsible, and persevering (McCrae & Costa, 1997) and more inclined to adhere to ethical standards and moral actions (Blasi, 1980). It seems reasonable to expect that prosocial responding during daily life should be affected by the capacity to self-regulate disruptive or inappropriate behaviors (Pursell et al., 2008) and one’s tendencies to act in a self-interested manner. Despite its relevance, relatively few researchers have analyzed the relation of Conscientiousness with prosocial behavior. Researchers have documented cross-sectional, although low, correlations between Conscientiousness and prosocial behaviors in samples of adolescents (12-15 years old; Pursell et al., 2008), college students (Carlo et al., 2005), and other adults (Fergusson, 2004).  
Compared to Agreeableness and Conscientiousness, Energy has less direct conceptual relevance to the tendency to enact prosocial behaviors. However, individuals with high levels of Energy usually show a tendency to be more active, vigorous, and sociable (McCrae & Costa, 1997). Extraversion has usually been found to be related with specific types of prosocial behaviors such as volunteering and civic activities that likely involve considerable social interaction. For example, Burke and Hall (1986) found that young volunteers’ Extraversion predicted the quality of their performance as volunteers over a two-year period.  
Emotional Stability has been considered primarily with regard to the prediction of psychological disorders (Muris & Ollendick, 2005) and very rarely in relation to prosocial behaviors. Emotional Stability describes a person less disturbed by unpleasant experiences and negative emotions, and more inclined to experience positive emotions and a rich emotional life (McCrae & Costa, 1997). Scholars have argued and often found that prosocial behavior generally is negatively related to a number of primary dispositional negative emotions, including anger, fear, anxiety, or sadness (e.g., Bandura, Barbaranelli, Caprara, Pastorelli, & Regalia, 2001; Hart, Burock, London, & Atkins, 2003; see Eisenberg et al., 2006 for a review).  
Finally, Openness is conceptually less linked to prosocial behavior than other Big Five Factor (BFF) traits. A person who is open is prone to experience a desire for exploration and stimulation. Openness describes the breadth, depth, originality, and complexity of an individual’s mental and experiential life (McCrae & Costa, 1997). In their review of personality and the prediction of consequential developmental outcomes, Ozer and Benet-Martinez (2006) found Openness to be the only trait unrelated to the interpersonal sphere.  However, some findings highlighted a positive correlation, although low, between Openness and volunteering (Bekkers, 2005; Carlo et al., 2005).  
Personality Changes and Changes in Prosocial Behaviors
Although personality refers to a consistent and stable aspect of human functioning (McCrae & Costa, 1990), in the last two decades, changes in personality have been well documented (e.g., Caspi et al., 2005; Klimstra et al., 2012; Roberts et al., 2006). In particular, scholars have pointed out that personality changes are mostly predictable from late adolescence to young adulthood (e.g., Roberts et al., 2006). 
Researchers focusing on the absolute stability of personality traits (see Roberts et al., 2006) have found that Agreeableness, Conscientiousness, Openness, and Energy seem to increase during young adulthood, whereas Neuroticism (i.e., low emotional stability) appears to decline across this developmental phase. A matter of a current debate among personality psychologists is whether maturational processes related with genetic/endogenous dispositions (McCrae et al., 2000) or life experiences stemming from environmental interactions explain change in personality traits (Roberts, Wood, & Smith, 2005). Within a dynamic perspective of personality (Roberts et al., 2005), traits might develop in response to contextual demands and, thus, the performance of behaviors should have some influence on the development of traits. Therefore, change across time in positive interpersonal interactions (e.g., Klimstra et al., 2012), such as those that arise from prosocial behaviors, could result in change in those personality traits more related with these behaviors, such as Agreeableness and Conscientiousness (see Eisenberg et al., 2006; Graziano, et al., 2007). In addition, following social investment assumptions (Roberts et al., 2005), the transition to adult life is intrinsically related to change in social roles, which implies an investment in belonging to social institutions. Thus, positive social interactions offer young people information about the construction of their own personal identities and the acquisition of adult responsibilities.  
The Current Study
The aim of the present study was to examine heterogeneity in age-related change in prosocial development from adolescence until early adulthood (using trajectory groups) and to determine the direction of the effects between change in prosocial behaviors and in BFF personality from the beginning (age 13) to the end (age 21) of the trajectories. Specifically, three key questions were investigated in this study: (a) how many different prosocial behavior trajectory groups would be identified from adolescence (age 13) to early young-adulthood (age 21)?; (b) do specific developmental patterns of prosocial change predict mean-level changes of BFF from age 13 to age 21?; and (c) do the mean-level changes of BFF from age 13 to age 21 predict group membership, and, thus, specific developmental patterns of prosocial change? 
Building on previous studies (Cotè et al., 2002; Kokko et al., 2006; Luengo Kanacri et al., 2013; Nantel-Vivier et al., 2009), we assumed that different trajectories of prosocial behaviors could be identified. Considering that significant inter-individual variability in developmental trends was observed in the study of Luengo Kanacri et al. (2013) with the same sample, we hypothesized that some groups could show the normative quadratic pattern.  In addition, because age-related changes of prosocial behaviors might be associated with developmental processes and maturational cognitive mechanisms, especially during adolescence (Eisenberg et al., 2006), we also hypothesized that some individuals would show an increasing pattern of change over time. 
With regard to the second aim of the study, based on the assumption that personality traits can be altered by behaviors (bottom-up approach interventions; Magidson, Roberts, Brent, Collado-Rodriguez, & Lejuez, 2012; Piedmont, 2001), we expected at least some aspects of personality to change with the exercise of prosocial behavior. Thus, we assumed that trajectory groups evidencing positive change in mean levels of prosocial behaviors across time would predict a longitudinal increase in Conscientiousness (Carlo et al., 2005; Pursell et al., 2008) and trajectories showing higher levels of prosocial behaviors across time might also lead to change in Agreeableness (Caprara et al., 2012; Graziano et al., 2007). With regard to the third aim of the current study, based on findings that certain personality traits predict change in prosocial behavior over time, we reasoned that Agreeableness (e.g., Caprara et al., 2012) and Conscientiousness (e.g., Carlo et al., 2005) might be especially likely to predict the probability of belonging to high and/or increasing trajectory groups of prosocial behavior, but we did not exclude the influence of other personality traits on the probability of belonging to these trajectory groups. Finally, considering the extensive literature on gender differences in prosocial responding (see Eisenberg & Fabes, 1998), moderation by gender was considered in the major analyses of the direction of the relations between changes in prosocial behaviors and BFF personality. 
Method
Sample and Design
Participants were recruited in Genzano, a residential area near Rome (Italy) and were from families involved in an ongoing longitudinal project in that community that started in  the early 90s (Caprara, Pastorelli, Regalia, Scabini, & Bandura, 2005). The sample included 573 adolescents (51.8% boys), with a mean age of 13 (Mage = 12.98, SD = 0.80) at the first assessment and 21 (Mage = 21.23, SD = 0.67) at the last one. In the years in which the data were collected, the socioeconomic status of the sample matched the national profile (ISTAT, 2002). Most participants were from intact families (90.1%) and only 5.9% were from single-parent homes (i.e., separated or divorced).  
Overall, the longitudinal project adopted a staggered, multiple-cohort design, with four different cohorts recruited in four consecutive school years, and annual assessments were conducted until 1998. Since then, the project has been focusing on the transition from adolescence to adulthood with assessments two years apart until the last assessment in this study. Based on the availability of the measures used in the current study, we started from the year 1994, using three of the four cohorts from the larger design. As reported in Table 1, there were seven assessment intervals, whereas participants were studied at eight different ages. In particular, prosocial behaviors were assessed at age 13 (Time 1; T1), age 14 (Time 2; T2), age 15 (Time 3; T3), age 16 (Time 4; T4), age 17 (Time 5; T5), age 18 (Time 6; T6), age 19 (Time 7; T7), and age 21 (Time 8; T8). In contrast, personality traits were considered at T1 and T8. Cohort effects were tested by comparing the mean levels of the main variables at the same age when more than one cohort was available (i.e., at age 13, age 14, age 15, age 17, age 19, and age 21; please see Table 1). Specifically, univariate analysis of variance (ANOVA) demonstrated no significant or near significant differences among the cohorts in terms of gender, parents’ education, or prosocial behavior, except for prosocial behavior at age 13, F(1, 570) = 6.20, p = .01, and age 15, F(1, 308) = 8.08, p = .01. However, although statistically significant, Cohen’s d measure of effect size indicated that the cohort differences at these two time points were very small in size (i.e., d < |.33|). Accordingly, the data from the three cohorts were combined. 
Furthermore, in analyzing differences among cohorts in their mean levels of BFF traits at age 13, we found unexpected cohort effects for Agreeableness, F(2, 551) = 78.37, p < .001, Openness, F(2, 551) = 5.05, p < .001, and Emotional Stability, F(2, 551) = 50.16, p < .001. However, it is possible that cross-sectional cohort differences do not automatically translate into longitudinal changes in personality (Roberts et al., 2006). Thus, in order to control for any possible bias in our results, we repeated the analyses while controlling for cohort effects. Cohort 1 started with 170 participants at T1 and included 116 participants at T8; cohort 2 started with 201 adolescents and finished by design at T7 with 169 participants; cohort 3 included 202 adolescents at T1 and finished at T8 with 117 participants.  Proportions of engaged participants from T1 to T8 were 68% for cohort 1, 84% for cohort 2, and 58% for cohort 3. 
Procedures
From T1 to T6, the study was presented to parents, teachers, and children as a project designed to gain a better understanding of child and adolescent development. Parents gave their signed consent and children were free to decline participation (3% declined). Two researchers administered the scales in the classroom and explained that responses to the questionnaires would be confidential.  
At T7 and T8, when the majority of participants were in college, they were contacted by phone and invited to participate in the study. Questionnaires were sent to participants by mail and they received a small payment. Questionnaires and consent forms were returned by participants to researchers during specifically scheduled meetings at a local school.  
Measures
In this study, prosocial behavior was assessed at each time point, whereas personality was measured at T1 and T8.  
	Prosocial behavior. Prosocial behavior was measured with self-reports on three items, unchanged in wording over time, from the Prosociality Scale for children (Caprara & Pastorelli, 1993) and for adolescents and adults (Caprara, Steca, Zelli, & Capanna, 2005).  The scale reflects three major prosocial behaviors, i.e., sharing, helping, and caring behaviors (“I share the things that I have with my friends”; “I try to help others”; “I try to console people who are sad”, respectively). From T1 to T3, participants rated their prosociality on a 3-point Likert scale (1 = almost never; 3 = many times), whereas from T4 to T8, they rated items on a 5-point Likert scale. Prosociality scores were adjusted to have the same range prior to forming the composite score​[1]​. The alphas were .72, .71, .80, .76, .79, .81, .73, and .78, respectively, for each time of assessment. Recent studies have also found a moderately high correlation (r =.54) between self- and other-ratings on this prosociality measure, further supporting its validity (Caprara et al., 2012).  
Personality. Personality traits were assessed using the Big Five Questionnaire (BFQ-C, Barbaranelli, Caprara, Rabasca, & Pastorelli, 2003; BFQ; Caprara, Barbaranelli, Borgogni, & Perugini, 1993). In this study, because different versions of the questionnaire (BFQ-C for children; and BFQ for adults) were used at age 13 and age 21, respectively, we selected 5-item domain subscales that were unchanged over time. Respondents indicated the extent to which each item described them (1 = very false for me; 5 = very true for me). In addition, in order to avoid overlapping items with prosocial behavior, we did not include in the five items for Agreeableness items similar in content to prosociality (e.g., “I can understand when the others need help”; “If a friend is in trouble I help him/her”) while we considered other facets of Agreeableness related with gentleness and a positive approach towards others (e.g., “I think that other people are good and honest”; “I trust in others”). In the present study, the alphas for T1 and T8, respectively, were .60 and .62 for Energy, .75 and .71 for Emotional Stability, .60 and .62 for Agreeableness, .71 and .72 for Openness, and .63 and .65 for Conscientiousness. 
Missing Data Analysis
The pattern of missingness was assessed by using the Little’s test (1988) for missing completely at random (MCAR) of SPSS 18. The Little’s MCAR test was statistically significant χ2(573) = 1257,35 , p < .001, revealing that the missingness did not meet the MCAR assumption. However, by considering t-tests produced by the program output, we found that at least one or more BFF traits significantly predicted the missingness of prosocial behaviors at each time point, indicating that the assumption for missing at random could be supported (Tabachnick & Fidell, 2007). Although we cannot exclude the possibility that our data are not missing at random (MNAR), it must be noted, as indicated by Baraldi and Enders (2010), that maximum likelihood estimation relative to other traditional techniques (e.g., single imputation method) produces less biased estimates of missing values even when the pattern of missingness cannot be ignored, as in MNAR.  
Results
Preliminary Analyses
Observed means and standard deviations are reported in Table 2. When computing zero-order descriptive correlations, in order to avoid the problem that at some assessments there were participants from only one cohort, age 15 data were combined with age 16 data, and age 17 with age 18 data. The measures of prosocial behavior were substantially correlated across time (correlations ranging from .26 to .58), and the across-time correlations for BFF were statistically significant for all traits except Agreeableness (correlations ranging from .09 to .38).  
According to univariate analyses of variance (ANOVA), there were sex differences in prosocial behaviors, with girls scoring higher than boys at all assessments, Fs(1, 571; 1, 359; 1, 397; 1, 177; 1, 321; 1, 167; 1, 308; 1, 231) = 55.472, 45.430, 45.093, 19.147, 44.696, 17.296, 48.523; 28.091, ps < .001, respectively, from T1 to T8. Gender differences were also found on the BFF with girls scoring higher than boys on Agreeableness and Conscientiousness at age 13, Fs(1, 550; 1, 550)  = 17.271, 12.464, ps < .001, and boys scoring higher than girls on Energy at age 13, F(1, 550) = 9.061, p < .00, and Emotional Stability at age 21, F(1, 230) = 10.233, p < .001.  
Growth Mixture Model for Prosocial Behavior Data 
We employed growth mixture models (GMM; Muthén, 2003) to examine whether the heterogeneity in prosocial behaviors and their development could be adequately described with latent classes. The number of trajectories for prosocial behaviors was determined by using Mplus 5.1 (Muthen & Muthen, 2006) with full-information maximum likelihood (FIML) estimation for missing data. Within this approach, individuals can be classified into the class with highest probability. The classification quality is an overall decision that should rely on relevant statistical and theoretical information. Entropy values have a range of 0–1, where 1 corresponds to the case where all individuals have a probability of 1 for one class and 0 for the others. In general, scholars recommend an entropy level of 0.6 or higher (Clark & Muthén, 2009). Following Tofighi and Enders (2007), we also used the sample-size adjusted Bayesian Information Criterion (SSBIC), as well as the nested model test Lo-Mendell-Rubin likelihood ratio (LMR; Lo, Mendell, & Rubin, 2001) as fit indices.  Significant LMR indicated that the fit improved when more latent classes were included and lower values (closer to zero) of SSBIC reflect better fit. Linear and quadratic models were tested for one-, two-, three-, and four-class models for prosocial behavior. The final mixture solution consisted of a quadratic model with three trajectory groups (see Tables 3a and 3b). The final model showed an adequate classification quality, as evidenced by an entropy value of 0.64, and average posterior class probabilities given modal class assignment ranging from 0.75 to 0.90 for the three trajectory classes. The LMR likelihood ratio test of model fit indicated that the increment of estimates from a model with three classes to a model with four classes was not significant. Also, lower values of SSBIC supported the three-class model as the better solution. The smallest class (N = 108, or 18% of the sample; 64% males) was composed of participants with lower mean initial levels of prosocial behaviors at age 13 (mean intercept = 2.87, p < .01), but whose prosocial responding significantly increased over time, reaching its highest level at age 21 (mean linear slope = 0.25, p = .02). The quadratic latent component was not significant for this trajectory (mean quadratic slope = -.015, p = .10). The next largest class (N = 154, 26% of the sample; 93% males) exhibited a quadratic trend reflecting a medium initial level of prosocial behavior (mean intercept = 3.66, p < .01), followed by a modest decline in the first part of the curve (from age 13–17; mean linear slope = -0.26, p < .01) and a slight increase in its second part (from age 17–21; mean quadratic slope = 0.03, p < .01). The final class (N = 311, or 54% of the sample; 74% females) had a high quadratic trajectory, showing a high initial mean level of prosocial behavior at age 13 (mean intercept = 4.45, p < .01), with a modest decline until age 18 (mean linear slope = -0.14, p < .01) and then a slight increase from 18 to 21 (mean quadratic slope = 0.01, p < .01). From this point forward, these three classes are referred to as the low and increasing (LI) class, the medium quadratic (MQ) class, and the high quadratic (HQ) class, respectively (see Figure 1). At T1, the three trajectories were all different in mean level of prosocial behavior, F(2, 572) = 410.92, p < .001; post-hoc LSD comparisons indicated that the mean of the HQ group was higher than the mean of the MQ group, p < .001, and the MQ group was higher than the LI group, p < .001. At T8, the trajectories were different in mean level of prosocial behavior, F(2, 230) = 37.26, p < .001, with HQ higher than MQ, p < .001, and MQ lower than LI, p < .001. 
Trajectories of Prosocial Behaviors and Change in Personality Traits
	Using the latent change modeling (McArdle, 2009), we investigated whether our prosocial trajectories predicted change in personality traits as well as if change in personality traits predicted the probability of belonging to different prosocial trajectory groups. Latent change modeling overcomes problems related to the use of raw change scores and employs structural equation modeling to specify, in our case, change from Time 1 (personality traits at age 13) to Time 8 (personality traits at age 21) scores as a latent variable. Each BFF was examined as a single indicator latent variable by estimating the error terms from reliabilities (Bollen, 1989). These analyses were conducted separately for each trait. Model fit was evaluated following standard procedures (Kline, 2010): χ2 likelihood ratio statistic, comparative fit index (CFI), and the root-mean-square error of approximation (RMSEA) with associated 90 percent confidence intervals (90% CI) was considered. Because the χ2 is sensitive to large sample sizes, we accepted CFI ≥ .90, and RMSEA < .08 as indicative of acceptable model fit (Kline, 2010). The three prosocial trajectories were coded in two dummy variables, first with the HQ trajectory chosen as reference group because it was the most common trajectory (see Cohen, Cohen, West, & Aiken, 2003), then with the MQ trajectory, in order to fully cover all possible comparisons. In addition, moderation by gender was examined using a multigroup analysis with Mplus 5.1. In particular, we tested with the χ2 difference test if a model in which the unstandardized parameters were constrained (one at a time) to equality across sex (i.e., constrained model) was statistically different from a model in which the parameters were freely estimated (i.e., unconstrained model).  
	Considering the effects of prosocial trajectories on change in personality traits from age 13 to age 21, the results indicated significant differences in change among the three groups for Agreeableness, Conscientiousness, and Openness (all these effects were gender invariant, see Table 5). The MQ group was associated with a decline in Agreeableness compared to the HQ group and the LI group (groups that increased in Agreeableness over time; see Tables 4 and 6). No differences in Agreeableness were detected between the LI group and HQ group.  
	Regarding Conscientiousness, the LI trajectory group increased over time compared to the HQ group (which remained stable) and the MQ group (which decreased) over time; whereas the MQ and HQ groups did not differ in change in Conscientiousness. Considering Openness, the MQ group decreased over time compared to both the HQ group and the LI group (groups that remained stable over time); while the HQ group and the LI groups did not differ. Finally, HQ, MQ, and LI did not differ on change in Energy and Emotional Stability (see Table 6). Of some interest, the HQ trajectory was characterized by higher initial levels of Agreeableness, Energy, Openness, and Conscientiousness compared to the other two trajectories. 
Next, in another set of analyses we examined whether latent change in traits predicted the probability of belonging to the different prosocial trajectory groups. Due to the fact that the dependent variables were categorical variables (with three categories), we performed a mixture multinomial logistic regression for known classes (multigroup analysis by gender with categorical dependent variables; Muthén & Muthén, 2006). According to our previous analysis, we first considered the HQ trajectory as a reference group and then the MQ trajectory. In order to test invariance for males and females, we used an additional test for nested models, in which the chi-square difference test was based on log-likelihood values and scaling correction factors obtained with the MLR (i.e., maximum likelihood with standard errors robust) estimator. As detailed in Table 8, changes in Agreeableness, Conscientiousness, and Openness were significantly associated with increased odds of being in the HQ group (reference group) versus MQ group (the HQ group increased in Agreeableness and was stable in Conscientiousness and Openness, whereas the MQ was stable in Agreeableness, and declined in Conscientiousness and Openness over time). Only change in Agreeableness was significantly associated with increased odds of being in the HQ (reference group) in comparison to the LI. Moreover, change in Agreeableness and (marginal) change in Conscientiousness were associated with increased odds of being in the LI versus MQ group (reference group). These results were mostly gender invariant (see details on multigroup comparisons in Table 7).  
Finally, all these sets of analyses were repeated, controlling for cohort effects. Since the missingness (by design) of cohort 2 at T8 did not allow us to model cohort effects on the latent change, we combined Cohort 2 and 3 because they were not statistically different in any previous comparison. Accordingly, we included in our analyses only one dummy variable coded 1 (cohort 1) and 0 (cohort 2 + cohort 3). Importantly, the results remained the same when compared with those in which we controlled for cohort effects.
Discussion
To our knowledge, the current study is the first to examine heterogeneous trajectories of prosocial responding from adolescence to early adulthood and their association with change in BFF traits over time. In the current study, participants showed three different developmental paths in their prosocial responding, each with a distinctive developmental course. Two of the three latent trajectories, although starting at different initial levels of prosocial behavior at age 13 (i.e., moderate, and high), exhibited neither linear change nor mean-level stability over time. In both trajectory groups (82% of the sample), adolescents showed an initial decline in their prosocial behaviors from age 13 to ages 17–18 (Carlo et al., 2007; Fabes, Carlo, Kupanoff, & Laible, 1999) and a subsequent increase until age 21 (Eisenberg et al., 2005). The patterns in these two trajectories are in line with previous findings of an increase in self-focused modes of prosocial moral reasoning from early to later adolescence (Eisenberg, Miller, Shell, McNalley, & Shea, 1991), as well as with the increase in explicitly empathic reasoning modes of prosocial moral judgment from late adolescence into early adulthood (Eisenberg et al., 2005). Although smaller in terms of the percent of the sample (18%), the other trajectory identified in this study showed perhaps the most interesting pattern of development over time—a linear increasing trajectory. In line with theoretical expectations regarding changes in the cognitive development from adolescence (see Eisenberg et al., 2006), adolescents from this increasing group started with lower levels in their prosocial behaviors at the beginning of adolescence (age 13) and displayed linear growth, reaching a relatively high level of prosocial behavior in early adulthood, a level that did not differ from the high quadratic group.  
Moving to the questions regarding the direction of the effects between changes in prosocial behaviors and BFF personality from adolescence to young adulthood, our results highlighted both the predictive role of prosocial behavior groups for change in personality traits and the predictive role of change in traits on the probability of belonging to the different prosocial trajectories. First of all, out of the five BFF traits, we found that changes in Agreeableness, Conscientiousness, and Openness were related to change in prosocial behaviors and vice versa. Regarding Agreeableness, as expected (Caprara et al., 2012; Graziano et al., 2007), the prosocial trajectory groups that resulted in higher levels of prosocial behavior at age 21 (HQ and LI) were associated with positive changes in these traits. It is likely that a decline in prosocial behavior, especially for individuals who are not especially high in it (MQ group), was associated with fewer changes in trusting and positive interactions with others. Conversely, we also found that the probability of belonging to the HQ (versus MQ and LI group) or LI group (versus MQ) was predicted by changes in Agreeableness. As already noted, while the HQ group, which was highest in Agreeableness at age 13, and the LI group tended to increase in Agreeableness, the MQ group tended to show a drop in Agreeableness over time. Being an agreeable person over time is expected to predispose people to relatively high levels of prosocial behaviors at all ages and an increase in Agreeableness with age is likely to engender increasing levels of prosocial behavior (as evident for the LI group). Agreeable people, in comparison to less agreeable people, are likely to be more motivated to help others (due to their other-orientation and social competence) and more likely to be in positive and constructive relationships that foster prosocial behavior exchanges or provide opportunities to practice more prosocial behavior. Overall, the findings are consistent with the view that prosociality encourages a trusting and positive predisposition, whereas such a disposition also fosters prosocial actions. Although Agreeableness and prosociality can be considered overlapping constructs, in our study we excluded prosocial items from the Agreeableness construct by capturing their distinctiveness.  Thus, our construct of Agreeableness reflected a tendency to be gentle, to have a positive approach toward others, and to trust people. 
Membership in the LI group (which started very low at age 13 and linearly increased their level of prosocial behavior until young adulthood) predicted a greater increase in Conscientiousness over time compared to the HQ and MQ groups. As can be seen in Table 4, even at age 21, the LI group was not as high in Conscientiousness as the HQ group, but the LI group was particularly low in Conscientiousness at age 13. Thus, the LI group, as they increased in prosocial behavior, seemed to show related growth in Conscientiousness whereas the HQ group actually was fairly stable in Conscientiousness over time. It is likely that the LI group, based on their level of Consciousness at age 13, had the most room for growth. In addition, it is quite possible that the increasing enactment of prosocial behaviors over time in the LI group contributed to the development of two facets of Conscientiousness, responsibility and self-control, and helped strengthen the regulation of behavioral impulses in the service of others.  
In the other direction, although change in Conscientiousness did not predict the probability of belonging to the LI versus HQ group, it predicted belonging to the HQ rather than MQ group. Change in Conscientiousness predicted the probability of belonging to the LI versus MQ group (but these results were only barely significant). In accordance with our expectations (e.g., Carlo et al., 2005), the data suggest that youths who increased their level of Conscientiousness over time increasingly adhere to ethical standards and, consequently, from early adolescence to early adulthood, are more likely to enact moral actions (Blasi, 1980). Becoming more attentive, persistent, and responsible might help prosocial adolescents to decrease the typical decline in prosocial behavior, and aid in maintaining the overall high level of prosocial behavior exhibited by youths in the HQ (compared to MQ) group. In addition, people who become more regulated (i.e., Conscientious) with age likely are better able to modulate their empathic distress so as to become less self-focused, to delay their own satisfaction, to consider others’ needs, and to inhibit their own desires when necessary to help another (see Eisenberg et al., 2006).  
Interestingly, the MQ group was associated with a decline in Openness when compared with LI and HQ groups. Also, in the other direction the decline in Openness was associated with the MQ group when compared to the HQ group. These findings were partially unexpected. Although Openness may not play a prominent role in the interpersonal sphere (Ozer & Benet-Martinez, 2006), other studies have shown its beneficial effects in the transition to adulthood (e.g., Roberts et al., 2006). As reported in the study by Carlo et al. (2005), Openness was associated with volunteering within this developmental phase. Thus, a decline in prosociality in this period might result in a more limited social world and fewer opportunities for new experiences and mental exploration. In addition, youths who decline in their Openness, likely becoming less curious and interested in dealing with people different from themselves, might decline in the motivation to engage in caring behaviors with a larger group of people.  
Even though it was not the main focus of our study, the observed gender differences were in line with those from other studies (e.g., Carlo et al., 2007; Fabes et al., 1999).  It is likely that gender differences in self-reported prosociality reflect differences in the ways in which adolescents want to appear and present themselves to others and are, consequently, related with stereotypes (Fabes et al., 1999). In some cultures, like that of Italy, males could be more prone to inhibit their prosocial actions across adolescence because showing helping or caring behaviors could be a sign of “weakness.” However, the low increasing group, which was 64% male, exhibited a linear increase in prosociality from adolescence to young adulthood, perhaps due to a tendency for the male members to overcome these stereotypes during the consolidation of their identities, which is typical during the transition from adolescence to young adulthood.  
Although there were gender differences in the mean levels of prosociality, the results regarding the association of the development of prosociality with changes in personality were found to be gender invariant. Mechanisms that link personality change and change in prosocial behavior could be considered as representative of broader human psychological processes and, thus, not dependent on differences between sexes. However, one limitation of our study was that we did not calculate the trajectories separately by males and females.  When the sample was split by sex, it was rather modest in size for growth mixture modeling (Muthén & Muthén, 2006).  
In summary, even if personality traits refer to consistent and stable behavioral tendencies, the present findings are consistent with a dynamic and fluid conception of developmental change in personality traits (e.g., Klimstra et al., 2012; Roberts et al., 2005) from adolescence to young adulthood. Making reference to social investment principles (Roberts et al., 2005), we could argue that social interactions contribute actively to the development of personality, especially during emerging adulthood. As pointed out by Caspi et al. (2005) in explaining personality change and its association with change in behaviors, it is important to recognize that continuity and change coexist. This coexistence is likely due to processes in which the effect of life experiences on personality development is dynamic and bi-directional. Personality traits are changeable because they are correlated with experiences that themselves create (Caspi et al., 2005). Accordingly, findings of the current study advance the existing literature and are implicative for future interventions by suggesting the relevant role of prosocial behavior in ensuring positive pathways for youths during the transition from adolescence to early adulthood.  
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Multiple-Cohort Longitudinal Design 

	1994	1995	1996	1998	2000	2002	2004
Cohort 1	Age 13	Age 14	Age 15	Age 17	Age 19	Age 21	
Cohort 2		Age 13	Age 14	Age 16	Age 18	Missing by design







Descriptive Statistics and Correlations Among Prosocial Behavior and Personality Traits

	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16
1. PB age 13	1															
2. PB age 14	.48**	1														
3. PB age 15-16	.39**	.46**	1													
4. PB age 17-18	.38**	.50**	.55**	1												
5. PB age 19	.32**	.47**	.44**	.58**	1											








14. Conscientious. T8	-.06	.00	.05	.07	.09	.14*	.18**	.03	 .21**	.18**	-.09	.56**	.48**	1		










Linear Model: Model Fit Statistics and Means for the Growth Mixture Models of Prosocial Behaviors

Model	LL	SSBIC	PP	Entropy	M Intercept	M Slope	LMR
2-class linear model	-2682.948	5423.054	0.74	0.58	4.550***   	-0.029***	38.389***
			0.91		3.609***	-0.001	
3- class linear  model	-2678.217	5432.645	0.85	0.52	3.444***	0.016 	136.931***
			0.73		4.607 ***	-0.025*	
			0.49		4.244***	-0.066***	









Quadratic Model: Model Fit Statistics and Means for the Growth Mixture Models of Prosocial Behaviors

Model	LL	SSBIC	PP	Entropy	M Intercept	M Slope	M Quadratic Slope	LMR
2-classes quadratic model	-2672.267	5414.394	0.78	0.59	2.911***	0.222**	-0.012	91.650***
			0.91		4.210**	-0.174**	0.017***	
3- classes quadratic  model	-2600.59	5315.513	0.75	0.64	3.660 ***	-0.255***	0.029***	61.679***
			0.90		4.454*** 	-0.140***	0.013***	
			0.79		2.875*** 	0.253*	-0.015  	









Means, Standard Deviations, and Sample Sizes of Personality Traits within Prosocial Behavior Class

















Fit indices of Latent Change Models for Nested Multigroup Analysis by Gender. 
HQ (High Quadratic) as a reference Group
		χ2	df	p	CFI	RMSEA
Agreeableness	Constrained Model	6.95	8	.54	1.00	.00 (90% CI .00, .06)
	Δχ2 *	6.44	7	.48	--	--
Energy	Constrained Model	6.44	8	.37	0.98	.02 (90% CI .00, .08)
	Δχ2 *	6.29	7	.35	--	--
Conscientiousness 	Constrained Model	2.83	8	.97	1.00	.00 (90% CI .00, .00)
	Δχ2 * 	2.57	7	.95	--	--
Emotional Stability	Constrained Model	9.59	8	.29	0.95	.02 (90% CI .00, .07)
	Δχ2 * 	9.17	7	.24	--	--
Openness	Constrained Model	10.08	8	.21	0.96	.03 (90% CI .00, .08)
	Δχ2 *	9.42	7	.22	--	--
						
MQ (Medium Quadratic) as a reference Group
		χ2	df	p	CFI	RMSEA
Agreeableness	Constrained Model	 6.95	8	.54	1.00	.00 (90% CI .00, .06)
	Δχ2 *	 6.94	7	.43	--	--
Energy a	Constrained Model	12.02	6	.05	0.99	.02 (90% CI .00, .07)
	Δχ2 *	10.29	5	.07	--	--
Conscientiousness 	Constrained Model	2.28	8	.97	1.00	.00 (90% CI .00, .00)
	Δχ2 * 	2.20	7	.94	--	--
Emotional Stability	Constrained Model	9.59	8	.29	0.95	.02 (90% CI .00, .07)
	Δχ2 * 	9.11	7	.23	--	--
Openness	Constrained Model	11.49	8	.17	0.95	.03 (90% CI .00, .08)
	Δχ2 *	10.99	7	.13	--	--




Differences Among Prosocial Trajectory Groups on Initial Level and Change of Personality Traits






















Multigroup Analysis of Mixture Logistic Regressions for Known Class ​[2]​ 

HQ (High Quadratic) as reference Group					Comparisons between Models*











MQ (Medium Quadratic) as reference Group					Comparisons between Models*
















Results of Mixture Multinomial Logistic Regression for Known Classes 

	MQ (Vs. HQ)	LI  (Vs. HQ)	LI (Vs. MQ)
























^1	  In order to compare means across time, we converted prosocial behavior scores at ages 13, 14, and 15 (from a 3-point scale) to the same range for the response scale of prosocial behavior at age 16, 17, 18, 19, and 21 (to a 5-point scale). First we shifted participants’ responses on the 3-point scale down so the lowest category was zero (so the scale was 0 to 2 instead of 1 to 3) and then we multiplied scores by 2 (i.e., a number that made the highest score value one less than the desired maximum score of 5). Finally, we shifted the scale up by adding 1.0 to each score.
^2	  Details of the unconstrained parameters for each of these models are available from authors.  
